15. The space of all 2 by 2 matrices has the four basis “vectors”

A A |

For the linear transformation of transposing, find its matrix A with respect to this
basis. Why is A2 = I?
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1. What matrix has the effect of rotating every vector through 90° and then projecting
the result onto the x-axis? What matrix represents projection onto the x-axis followed
by projection onto the y-axis?
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50. (Recommended) Suppose all vectors x in the unit square 0 < x; < 1,0 <x, <1 are
transformed to Ax (A is 2 by 2).

(a) What is the shape of the transformed region (all Ax)?
(b) For which matrices A is that region a square?

(c) For which A is it a line?

(d) For which A is the new area still 1?
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(a) Find the projection matrix Pr onto the column space of the matrix A.

4. Let

(b) Find the 3 x 3 projection matrix Pg onto the row space of A.

(¢) Multiply B = PoAPpg. Your answer B should be a bit surprising—can you explain it?
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